The CPPD patients and the 2 control populations were divided into 3 groups based on age, and the knee roentgenograms were compared (Fig. 1) . The CPPD patients had more frequent joint space narrowing in all age groups than did the spouses. There was more frequent narrowing of the joint space only in the youngest CPPD patient group than in the controls with knee pain. Similar results were obtained when the extent of joint space narrowing was compared among the 3 groups in the 3 age categories. The mean degree of joint space narrowing increased with age.
There was little correlation (correlation coefficient, r=0 16) between the extent of chondrocalcinosis (minimal=linear stippled calcification limited to fibro or hyaline cartilage; moderate= calcification of fibro and hyaline cartilage; marked= same as 2 + synovial or extra-articular, linear stippled calcification) and degree of joint space narrowing.
All abnormal roentgenographic findings except for the chondrocalcinosis were compatible with the changes of osteoarthritis.
We found primary hyperparathyroidism in 2 of our patients; another patient had hyperparathyroidism secondary to mild, chronic renal failure. An additional patient had raised parathyroid hormone levels with normal serum calcium and urea nitrogen values but persistent hypomagnesaemia. None of the spouse controls had similar abnormalities.
Discussion
CPPD is a relatively newly described rheumatic entity and the natural course of the disease is unknown. The various clinical expressions of CPPD and its poorly defined relationship to oetcoarthritis make it a difficult disease to study.2 6-8 A comprehensive review by Resnick et al. 3 showed that of 154 knees with chondrocalcinosis in 80 patients 97 had arthropathy (56 patients). Roentgenographic abnormalities of knees were 3-6 times more common in CPPD patients than in a control group consisting of patients undergoing a skeletal survey for either possible metastatic disease or for minor articular complaints. 3 (Fig. 1) .
The explanation for the earlier onset and progressive joint space narrowing in the symptomatic CPPD patients is unknown. It is possible that our study based on patients referred to hospital has selected those with the most severe CPPD. However, chondrocalcinosis as such may be unassociated with arthritis. In a previous study we found no significant differences in arthritic complaints between elderly subjects with and without chondrocalcinosis.1" Indeed, asymptomatic chondrocalcinosis may be the most common subset of CPPD. 8 We postulate that the clinical expression of CPPD may require the presence of chondrocalcinosis and another factor such as osteoarthritis, joint trauma, postoperative electrolyte changes,12 or a metabolic disease, especially hyperparathyroidism.13 Severe joint destruction has been reported in patients with concurrent osteoarthritis and CPPD.'4 15 We found significant metabolic abnormalities in 4 of our CPPD patients but in none of the spouse controls. Although not studied systematically, several of our younger patients with CPPD were referred to us with knee pain occurring after trauma.
It is conceivable that diseases such as osteoarthritis that are associated with premature cartilage fibrillation and fragmentation lead when combined with chondrocalcinosis to the release of calcium pyrophosphate dihydrate crystals into the joint cavity. The crystals invoke an inflammatory and often persistent synovitis that promotes accelerated cartilage destruction. These patients come to the attention of the clinician and comprise a subset of CPPD with severe disease. This work was supported by a grant from the Illinois Chapter of the Arthritis Foundation.
